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Sinco the inception of ESEA Title | In 19685, TFitle | programs have boon providmg annual
evajuation reports to thair tespective states, andﬂn states in turn tq the federal government.
T reports individually provided informatiortabout both the program processesand program
outcomes. Yet, colléctively the data ‘from these individual. reports could mot be aqgnqated at
apy level, .

' N a .

/ O cours‘o from a policy and decision-making level, both state-and nationat. the question
arises “ls the program working?" that is to say “‘4re the children learning more as a result aof
the program?’’ These questions can be extrapolated*to the foltowing budgetary one, “Is the
dallar input per program equaling the dollar output of the program?" which again is more
succinctly stated ‘‘Are Wwe gottin‘tho bang for the buck?" Directly or indirectly all of thesse .

- questions, both pedagogical ahd scal, gave rise to Conqrps plea and demands of the United
States Office of Education to dovelop an evaluation and reporting system which would reflect
a systematic attémpt to formalize data collaction and reporting practices across ‘the states.
The intent was to ensure that uniform, relevant and meaningful data would be available to
] - educators at the local, state and national levels. . : v
USOE’s response to the Congressional mandate was the development of a system
(Title I Evaluation and Reporting System-TIERS) which m sssence is designedto collect and"
. summarjze data on.six topical areas covered by the Title | program including: student
© participation, staffing, parental involvement (PAC), in-service training, cost and student impact,
- The initial thrust of the system is on student outcpme data in projects providing instructions
. .in the areas of roadmg, language arts, and matherdatics. “
. The system which legally became effectwe in the fall of 1979 i |s compnsed of three
o outcome evaluation modeis or desngns

\ / "' Model A: the n‘orm-referenced model - ! (

. Model B: thecontrol-group model - ; C

p Model C: thegpecizﬂ regression model : X N )

All three models are designed to be used with any valid and reliable norm-referenced test or )
criterion-referenced test. Additionally, each of the models réquires both pretesting and post-
testing and imposes some special conditions ¥nd restriction on the testing itself. The three
models each provide.data on an observed post treatment performance measure and an estimate
e e T . of what that pqrformance would have been without tho program (i.e., without ti\e trgatment)

Impact gains are reported in what is termed a Normal (}umu Eqmvalent (NCE) scale
which\g a 99-point scale tied to a distribution of test scotes of a ntion-wide representative
sample of students and matches the percent/ki ranks of that distribution at values of 1, 50
-t Md 99

As deslgned. TIERS begms data collection at the perect (unique combination of persohnel,-
resources, methods and activities that define a particular treatment)?evel or school level. With
Modey A some preliminary analysis of impact date occurs at the school level. Data are thén .

-  aggregated and analyzed at the LEA with the resultant analysis reported to the state. The -

LEA then in turn aggregates its data avid reports it to the federal government. :

~
. » s . -

|sss!. ) N . . . s ‘ - N . , B

- Thq system as described although havmg a number of rigorous technical and implemen-
ot tation rules, is basicaliy a decentralized gqvaluation and reporting sysjem that peaks or pyramids
in terms &¢f the data which initiates at the project level in a local district later to be captured
_ in a npatjonal snapshat of program impact. The issue' which looms paramount is that of uaii
control, That is to say how(good are the data which are bejng aggregated 3t all levels andhence
~ how %iid are tho poiicy decisions whjch can be derived from that aata.

_— ) / ! . St . T o .
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It is useful at this point to examine a schematic of the projected aggregate roportind .
model: ‘ - LT oy~ .
h‘ﬁodol A (nron-comparability ' . . L
: 8 of results depending o, '
. C on model used) . s .,
‘ c e . R ot .
ST . '
grade (2 through 12) o B
. ‘ | _ ‘ .
by . .
: qu[:(:t (reading; language arts, ~ |A. schor‘)\I LEA™ - SEA /D Federal
.. mathamatics) . aggregate * aggregate .aggregate _
: , (for some models) ) ;
— ~ bY . - . ’ . ' . -~ ‘
- v ’ - :
project (project vectors: time
_ of instruction;
) . per/pupil costs; s v ;
© . instructor to pupil _ ; - * .
ratio) . ' :

v ;v v. v

. /_.. '.' . " C \
. ' _Raw Data ‘Data Quality | ' Data Quality Data Quality Data Quallty /"
, Control Point . 'y Control Point ' Control Point # Control Point’ .
\. _ ‘ i ‘
' i ; : B
: &
FIGURE | '
1 o . ' .
AGGREGATE REPORTING - MODEL e .
-To date little to no work has been done at any lovel on the issue of quality control and ' /

quality assurance of the data which comprise the element; of the reporting system. As can be
seen, there are three major data quality control points to dealt with in the Quality Control System
-+ withe reporting ontity needing to grapple with the Q oblem at its various stages of complexry

The LEA must question the voracrty of its d‘ata ‘
. The SEA must question the veracity-of the data it receives from rts LEAs \ N
The Department of Education must question the veracity of the data it o
receives from the states. _ 2 ] \
The reportmwrnodol isa c.ummulativo modol and hence it strict quality control procedurés are not
kput.mto action we will cummulate data error.to.the federal | and be in no better postion to sw}'
anything meaningful on the outpyt of thf l progra’hs than we were gble to say in 1974 (pre-TlERS). '
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Brief Literatuve Review:  ~ =~ - . . SN

L4
)

Colleagues are beginning to conceptualize and deal with the issues of quality control of
data and sources of data error. A scan of the literature related to what colleagues term *‘Quality
control” is'scant in terms of documentation and | believe focused more on implementation
errors at the local level than*on the concept of statistical quality control which will be explaned
later. ' ‘ D

Crane ar{d‘Boilis_(qnpublishod. 1979) inalyzed some 40 district reports from tllionis
Title | districts which used Magel A.-1. The purpose of their analysis_was: ‘{1) to Jetermine the
types of errorfmade and to determine-if possible the affects on NCE gajn estimates, (2) to
provide information to design quality control procedures. Their findings indicate high error rates
in critical areas gf technical implementation of the models as well as problems related to aggregate
n’s, floor and ceiling effects and the effects of error on NCE gain estimates.. From their findings,
they see quality control procedures as critical to further reduce the érror rates that they found in
analyzing their sample data. The Crane and Bellis data'base are extremely useful for comparison
purposes. - ' ‘ :
. Co L
. Asrecently as Janeary of 1980 Hiscox and Deck in an unpublished paper discuss a

comprehensive approach to the issue of Quality Control of Table | data. Their approach ‘
_correctly points out that since the TIERS is a layered reporting system—LEA to the State, .

" and the State to the federal government—that quality control requires consideration and .

resolution at all of these levels. They suggest a four. stage model to, pinpoint error—error in

“planning, impletmentation, analysis and reporting. The benefit if the work of Hiscox and Deck
is in the classification schema of the potentjal errors by catégory and the suggested corrective
action to be taken respective to tbe)mportance Pf,tﬁe error type. ) e

View on a Definition of Quality Control
\ ’ ' ' .
It would seem to me that resolution of error in thg various stages of LEA implementation
of the evaluation and reporting system will be a bold step forward in establishment of a clean o
data base. None-the-less at the state level, which is the levgl concerning the focus of this paper,
quality control takes on some added meanings. Given limitations of both time, personnel and

" resources most states including New Jersey must rely on a set of protedures (call them quality

control procedures) to examine the aggregrated data base which they receive from their LEAs.
Very few_states,havo.the sophistication of.an evaluation data-audit function or the overall
computer capability to manage the summative analysis of individual student data at the state
level. Qéality,cqntrol is the'issue which confronts us. As | define it quality control techniques -
are superimposqd on a data set after_reasonable_ attempts have been made to satisfy the technical
and imprelemnatiation concerns of the Title | Evaluation and Reporting models. | don’t view .

* debugging of problems in LEA planning, ir‘nplementation analysis and, reporting in the same

tight as | do “statistical quality tontrol.” ° Statistical quality control as | would like to apply

it to an educational satting in essence is an industrial concept. Quite simply many of the
techniques developed by mathematical statisticians for the analysis of data may be-used in the
control of product quality. The,basié¢ foundation of the statistical'quality control model applied
10 industrial data are briefly outlined below. * ’ .

1} [ t
s

tatistic ali ntrol: Thé | i I\ . \

Statistical quality control should be viewed'as a kit of tools which may inlﬁuen‘c:
decisions which are related to the functions of specification, productien or inspectior”. There
are four separate but related iochniques that tonstitute the most commoh working statistical ‘

_tools in quality control. These tools are: ) '

1.  The Shewhart cont;obcharts for measureable quality‘tharac__teristics;
.. These are described as charts for variables, or as charts for X and R
(average and range) and charts for X and ‘&’ ( and standard
deviation). ¢ D R

L6
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2. The Shewhart controi chart for fraction defective (p chart).

3. The Shewhart control chart for number of defects per unit (c chart).
4.  That portion of sampling theory which deals with the quality
) protection given by an specified sampling dcceptance procedure.

As explained by W. A, Shewhart (1939, pg. 49); "“Measured quality of manufactured .
product is always subjoct to a certain amount of variation as a result of chance. Some stable
'systeim of chance causes’ is inherent in any particular scheme of production and inspection.
Variation within this stable pattern is inevitable. The reasons for variation outside this stable
pattern may be discovered and corrected.” It is quite clear that the power of the Shewhart
tochniquo lies in its ability to separate out these assignable causes of quality variation. This’
is done post hoc through ah axamination of the outlyers which fall outside of the pre-estab-
lished: upper anqi)mr quality control limits. (howevg wide or narrow these tolerances are
set).

Not only is the control chart a ‘powerful techniquo for nr)dqstnal applications but can
also be applied to the educat‘ot‘al setting as it specnfically relates to the Tutle | data base.

‘ Statistical Quality Control The Indpstrial Model Applied - —~ .

. LY

-

The\concept basically is one of assuming that the range of output perform;nce varies ’
within an "acceptable rangs’' (upper control limit and lower control limit) graphically
reprsented as follows:

. -y (upper X)
.X X .~ — upper control limit

e SRR average (X) performance

ey

Vd S : lower control limit

X . . B , (lower X) v
X - . X

s

Performance af course can and does fall-outside of the contrdl limits'and hence outlyer
data points. can be noted. Therefore, 2 control chart can provide the followmg types of information: -

|y

1. Basic vanability oMrformance charactenstlcs;

. 2. Consistency of performance; and

-

3. . Average level of perfdrmance

v

LY ' /—\
&
‘ Tho upper and lower control Iimlts on any control chert can be establlshéd .by examinping
tho empirical data base and determmmq how much tolerance or variability one wishes to tolerate

. in the system." Data folling outside of the upper and lower coptrol limit can then be.examined as
to why: those data are s?wing up there . ‘ -

Eg, If data falls a ve the upper control limit,

. this may signal (trigger) an examplary pro-

. gram for further review.-(One of the -estab?
" . lished purposes of TIERS.) .

It data falls below the lotver control limit, R '
this may signal (trigger) problems with ° ‘ o o
N . & program+or intervening variable which =~ . o
PR ’ . requira further review. - . o '

. " . . [ !
“
‘ . ¢ -4- ’ '
L] . . -
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. New Jersey State Dopgrtmont of Educatlon s Proposed Quality Contrqj and Quality Assurance
v System: -

The NewgJersey State Department of Education is planning to implement a 3- phase over-
- all quality assurshce and quality control approach for its FY'80 compensatory data base (Title
|, State Compensatory Education and thoso corhpensatory programs funded by other sources)
as follows: _ & . .

Pf\iso I: Al New Jerso.y Basic Skijlls Preventive and Remedial Programs must
satisfy the technical an implementation requireu’nmfs o ho_ov'aluaf' '
tion and reportmg mod8ls. )

Additional materials and training are being made available to ensure
- a §utficient knowledge base at the LEA laval." Initial compliadce
, with the technical implementation.and programatic |mplementat|on
T . constructs dolineat!d below will be determined through county
- office and SEA program monitors. i ,

Interpregln&the educatugnal impact gains demonstrated thtough implementation
of Model Al . and C<, requires consideration of technical and programmatic
charag:tenstlcs bofote sound docnsnon-mgkmg and program planning can occur. In
review of LEA data, the following issues must be considered:. ) . v

t ' o N
1. LEA districts programs that show negative or ro impact
B . gain for a grade or subject should be reviewed, To assu(é
. : : gain is not reflecting just maccuu‘ate or improper imple-
' - mentation, the following areas should be reviewed in detail.

"Technical Implementppon Criteria:
I ' BN [ . .
¢ ) : -~ 1. Test administration o¢curred at or néar norming '
date for pre angd post evaluation. If administration

\ occurred nrare than two weeks on either side of
o . the norming date, accurite mterpolation procedures 0
' .. ‘were implemented. . ‘
‘. ' . - t :
) ‘2 - Dnstnct mean was aggregated by
- . a- adding all students and them - l -
. A dividing for district mean. o ! i
. , . ."
b. weighting class and building : .
- : . nwéns to obtain LEA mean. | , v
.o ' ‘ 3. Data was aggregated on students who had both I
. - s pre and po$t test scores. ” : ! ,
q \_, 4. Out-of-level-converslbns were implemented properly 'Y
: ) 5. Flooror coilmg effects did n6t occur at pre or post
A~ . . testing penods
_— X - 6. ‘.Convorslon§ to NCE scores were accurate, '
. ) - : . e .
. .Y .. 1. Model ,\2 C1 c2 only _Correlation coefficients
Vo ' _ were hlghor than 6, < =
e o , 8. Model AlAZ. Students were not selected on the ,
Qo ’ pro-tost | - . \




9. Model Cl -/(;2 - A strict cutoff score was utilized.

10. CRT used for Model Az or C2 had demonstrated
& valid&ty and rolhbclity
N

11. Appropriato level and some form was administered
at pre )nd post time.
ST | C
Programmatic Implementation Criteria ,
1. Tests administered for avaluation reflected the ~
» curriculum of the compensatory project. At
lodst 75% of the items of the instrument’

measured skills taught in the compensatory
“ project. (corrtent validity)

2. Data was aggregated only on students who |
* fuifilled the following criteria:

a.- Partlc.patod in a program mor6 than
: four months -

b. Program was fq,tfy operating for the
period between pre and p_obst‘te.stmq

c. Studen{s attended the program at
+ least 2/3 of the time, o
LEA district programs that show impact gain abov020 NCE-puints for
any grade or subject should be reviewed. To assure gain is not réflecting
accurate or improper 'mplementatlon all items in Item I should be
lewed plus: .

] .
-

Tests administared to the students has not' been utilized
“\more than fwice.for any student. .
st instruments were two or more grades below
thg grade the:student is currentl enrolled.

- °

B o

* 7 1. Attendance, attitudinai schles, or other indicators of .~

~ student' nmprovemont should be a ailable to supﬁort
test findmgs : .
2.  Aggregation.of non-test data must bd'umplemented :
as follo .
a. Developmental Project: Indlcators shodld
be only aggregated on students who have been .
the developmental project more than two years.
b. - Compensatory Prgfoct' Indtcators should be
- only on students in the pro;ect more than.fcur -,
months.

»



Phase Il. This phase is conducted at the state leve! and consiste of preliminary

. corpputer edit routines run on the aggregated data received from the
LEAs. The computer edit routines will be ds’ignod to kkﬂ( out data
for the following reasons:

'1. . Testing not conducted at the norming date

2. . Inappropriate form and level of the tést used
for pre-testing and pos't-tosting

* 3. NCE gains which ag tdo high or too low
~ (this needs to be détined). For discussion
sake the edit routine might be designed to
bounce out lets say an NCE gain of 45 and
. one of -10). -

4. Errors of conversion for percentile to NCE.

etc.

Phase |11, This phase consus‘ts of the application of-statlstical quality control
procedures using the Shawhart control chart: The upper control
limits and lower control limits will be establlshad by the state for
the achlevement’ data base. . / '

For the state’s review purposes only 8% of the data fallmg outside of the control
limits (2% % bove, 2%% below) will be éxamined. -
]
As was metioned earlier, data fallmg outside the
upper control limit may signal (trigger) an exemplary
program for further review just as data falling out- \
side the lower control limit may signal (trigger)
‘problems, with a program or some o}her infervening
variable(s) which require further review

&

An Aép[ication of Phase ||| Qualig Control <N

Each yoar New Jersey districts via the State's roporting structure provide
annwl reports delineating mean student achievement, scores as well as pre S
and post achievement test scores by grade for students in compensatory .
programs (Title I, Stats Compensatory Education, locally-funded proqrams \
etc.) . ,

-

~ ~

Ovnr the past two years, thonffuco of Evajuation has analyzod district
scores to’ determine program effectiveness for compensatory education - ol
' (Title I, State Componsatory Education, Iocglly-funded progr;ms etc )
popuiations. Vo ] . i , ) p

7

- e

An. yus are conducted in Normal Curvo Equivalerice (NCE) scoras. Thls ;
type scofg enables computattooal procédures that could not be conducted with
percentiles or grade squivalents. The scores offer the advantage of estirnating

“tho relative performance of children based on performance of their peers. As

" aresult, no Program sxpectations for post test achievement can be made based

ort'the scores of cmldren on tho pro tests, with reforenco to the scores of th*\

B T [

] - ° * - .
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Over the past two year, aimost ai| New Jersey districts have demonstrated
achievement gains in the compensatory education populations above the expected

gains. Bised on the distribution of gains,made by districts in each grade level, a s ot
projection may be mac!o of which districts are gaining most and which are gaining ‘ 3
mn. . ] i ’ . .‘ [ )

Also based on the distribution of gains, statistical quality control criteria _
. .~ may beutilized to determine both the positive and negative outlying districts. * .
> ~ - . Because'these gains vary so much by grade lavel, separate computations should _ S '
) be made for each grade. The data from sach yuz. collected in late summer, ,
should be used to establish these criteria for achievement performance for A
, " the following year. . . : T b '
~=  Disparsion of mean pre to post test differences are analyzell by means’
of the standard error of differences. At each grade, thé mean gains of 95%
of all districts will fall between + or —1.96 times the standard error of
differences (SU) from the mean gain at that grade level. For example, ﬁ all ¢
- " districts averaged a gain of 11 NCEs in Computation at Grade 9 and the '
" standard’error of differences was 2 (Spy = 2), then 35% of all districts gained
between 7.08 NCEs and 14.9 NCEs. By formula, this was computed as. °
follows: - . .

- . . \
‘sp \ | WDA- (02

- . ‘ R ' .~ B ﬁ - |

et VNN A

- In this way, the state data for each grade may be analyzed each ysf 1o _

- determine the top 2.5%-and the bottom 2.§% of districts iri:ag_:m?v'y St guin., .

°) - at each grad\level. The programs in these-distgicts can then be g t5

wh

determine why‘they fall outside of the upper or lower control lim/i}‘””’ , Vooro.

v L) . ot T
v Xn exemple utilizing the concept of statistical quality control follaws -
The data are based on achievement scores for New Jersey students receivir 9 -
. «ompaensatory program; for the FY'79. The data did not undergo Phase.| '
.- the proposed quality control procedure but did undergo Phase || of the
" . procedures (computer edit routines Wwere run). These data are provided as
’ - an illustrative example of the Quality Control'model proposed and should

s

- Dot be used to make any statements about New Jersey compensator . .
: "N Example | : _ ' .
. State Summary . . : L a
. Computation Programs (Title I, State ‘
Compensatory Programs, |ocally funded programs, etc.) ‘ p
{ - . . ) . <t .
Mean- ' . Lower Cantrol Upper Contlol / .
ain (NCE), Grade - 1.96x Sy Limit (NCE) Limit (NCE)
« 17.811 1 5.968 11.844 23.779
‘ 12.366 . 2 2.084 10.282. 14,450 -
: : . 13.136 3 1.600° ' * 11.536 -14.736
N § %2 S 4 1.460 9.781 - 12701
: 7 9.846 5 . 1639 . - 8.206 11.485
' ° 10.128 6 1.778 - . 8.350 11.906
Y Lo 8.655 7 1.641 7.014 . 10.296
' ' . 6.44]1 '8 "~ 1.139 5.302 7.579
- 5.902 9 .1.969 . 3.933 7.8710-
6.807 10 1.688 ... 5.119 8.495 B
7.343 11 1.541 1 532 > 8.884
4.8 12 1207 L4 3688 < 6017
;. LN e I _

‘- R ’ -R- » E ' . N A



. . - Example || e f " . ) .
) , v State Summary. o - T
. : + Communication Programs (Title I, State A . :
' Compensatory Programs, Iocetly -funded programs, etc.) | -
‘ . - .
Mean ' Lower Control Upper Control
\ Gain (NCE) . Grade : 196x SU Limit (NCE) Limtt (NCE) . o
. 3685 7, ) 3.454 10231 - 717139 Lo
11.158 . 2 1526 - . 9.632 12684
.- - 10.384 : 3 3.829 - 6.555 . 14,213 L
A .t 7.346. 4 1.135 6.211 - .8:481 . 0 b
o v 6.993 .5 *1.370 - - 5623 - 8.343 ‘ ~
"o 4.001 6 B .3 § SN .2.'390,— - . 8612° ) ST
s - 6.981 7" 1.01% 5.966 7.996 T ' .
_ ¢t 3883 .8 '1.015.~ . 2938 . 4968 -
- . 7 5559 . N L1115 4444, 6.374, |
| o 2393 7100 0T 1677+ 37160 1N - £ :
- _ 3472 S LI 1.267. 2206 - 43 .
. 4.320 * 12 09995‘. .oo3321 ! 5319 -
. W ‘ . ) . . . @ r'. o i
i It must be stressed that any gern in NCEs indicates program effectiveness )
Thosé gains above the “high’’ levels specified, however, may be interpreted as": g N \
significantly greatqr than the average of those compensatory education programs 5 I
] that report their results correctly . Ce R
This preliminary data set show int'eresttng results: ' N .
o v . x
1.. Differences in performance between achievement in ‘ . o N
e computation and commumcat|on . ‘ . . S : v
. *2.  Higher NCE gains in .the Iower elementery gredes L : . “ ,. Y i “:-
3. "Wide toleraw/control limit's in the lower elementeu’y 0 e |
grades (mor rrebrlity in performence) N A Y
v R ’ PO ' \
N Loy e
4.  Smaller tolgerance/control Irmits in the hngher qrades e T : C '
(less variability in performance) . ) LY ey ‘
° . . i " K A N . . l“\' - .
The ultimate purpose of the deta set however.us to demonstrate quallty . N
control contepts with an actual data set. ‘The next step in this state analysis - :
would be 1) to array all of the data from individual distritts by grade, )t St
ﬁperlmpose the upper control limit and the lower control limit and 3 to . '
identify the outlyer data pomts for further analysis. .
. o - > o - . B R .. s
p anclusrons . . . ' - sy
This paper has presented an industrial model of stetistlcal quality control for epphcatlon
at the state tevel on data’ generated by the, Title | Evaluatlon and Reporting System (TIERS). "
~ N ) B . ~. . : - - '
) : ’
12 », \ J
~
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